Endoscopic retrograde dye injection into the pancreatobiliary tree (ERCP) was (Fig 2) . The proximal cutting should never be extended beyond the junction of the papillary bulge and the flat duodenal wall, nor should it traverse a major transverse fold or papillary hood (the latter should be pushed off the papilla before incision).
Probing after the initial incision should always be done gently with smooth ended diagnostic cannulas rather than with the more blunt ended needle knife sheath. Ifthe duct is identified but is still difficult to access because of angulation problems, gentle use of a conventional sphincterotome, with tightening of the wire before cannulation providing the necessary upward angulation, may be helpful. Contrast injection should not be tried until the cannula has slipped easily into a duct, as submucosal injection may occur which, although probably harmless, may hinder good radiological visualisation and make further manipulation more difficult due to the swelling produced. Penetration of the soft diagnostic cannula into the retroperitoneal space is undesirable but usually has few sequelae.
If access fails, a repeat at two to five days when oedema has settled is worth while. Access may now be very easy. If it is still difficult the direction and depth of the initial needle knife cut may be reviewed and if not ideal a further incision may be made. It must be stated, however, that a poorly directed needle cut by an inexperienced endoscopist may make later access by a more experienced operator more difficult than if the papilla had been left uncut.
Results
Of the seven procedures in which the needle was used to try to obtain diagnostic cholangiography after failed conventional access, five were successful and two failed. In two patients (29%) the access was obtained at the initial session and in three patients (43%) at a subsequent session. No procedural complications or deaths occurred.
Of the 96 attempted needle knife papillotomies for biliary treatment of malignant biliary obstruction, choledocholithiasis, or papillary stenosis, biliary access was gained in 74 patients (74/96, 77%). The bile duct was accessed at the initial session in 34 of these cases and at a second session at two to five days in 40. The overall success rate of sphincterotomy for therapeutic access in the unit was 96-2%, the needle knife contributing an additional 9-6%. There were two fatal (one haemorrhage, one pancreatitis) and three non-fatal (haemorrhage) papillotomy/sphincterotomy related complications, giving an overall complication rate of 5 2%. Both fatal complications developed immediately after the initial needle knife, coincided with failed cholangiography, and occurred in elderly patients with choledocholithiasis without sepsis as the indication for treatment. The bleeding was evident at the time of endoscopy and prevented completion of the procedure. Neither patient was considered fit for surgery. The procedure related mortality was thus 2%. All three patients with non-fatal bleeding had overt melaena with an appreciable fall in haemoglobin within 48 hours of papillotomy but no fall in blood pressure. All had failed biliary access even after a repeat attempt and had subsequent combined percutaneous-endoscopic therapy. Fixed extraluminal dye (submucosal or retroperitoneal) was seen after injection in five cases but no clinical sequelae were evident. Three patients died from carcinomatosis within 30 days of successful biliary access for stenting, thus giving an overall 30 day mortality of 5-2% for the reviewed group.
Access failures were further managed as indicated by percutaneous, combined percutaneous-endoscopic, or surgical means.
Discussion
Since the first report of needle knife papillotomy in 1980" its application has widened considerably in some centres. Possible indications now include not only impacted intrapapillary stones but also assistance with access to the common bile duct or pancreatic duct after failure of conventional methods of access and transduodenal choledochotomy above small ampullary tumours for the creation of choledochoduodenal fistulas.'2 There has, however, been little discussion of the success and complication rates of the technique or of the relative merits of alternatives.
The use of the needle knife for diagnostic cholangiography was restricted in this series as the authors do not believe the risks involved allow it to be indicated in preference to percutaneous transhepatic cholangiography in most cases. Its use, however, in selected cases was safe (no complications in seven patients) and effective (72%). The success rate of sphincterotomy using the needle knife after failed conventional biliary access was 77%. This improved the overall success rate of sphincterotomy for treatment from 87% to 96-2% and thus allowed nonsurgical treatment to be applied more often. The complication rate related directly to the needle knife procedure in patients undergoing attempted therapeutic procedures was 5 2% and the procedure related mortality was 2-0%. The commonest complication by far was haemorrhage. Although pancreatitis was uncommon, the one case was fatal. All haemorrhagic complications were associated with failed treatment. No clinical retroperitioneal perforation occurred. This complication rate, however, may not only be due to the needle but also to the longer than average conventional technique manipulation of the papilla before failure was acknowledged, the completion of sphincterotomy by the bowstring sphincterotome, and the fact that difficult papillas were selected by conventional failure -for example, in diverticulum, adjacent infiltrating periampullary tumour, associated duodenal distortion, papillary stenosis).
The main alternatives to the use of the needle knife are precutting and the combined percutaneous-endoscopic procedure which was first described in 1982.13 Precutting involves the use of a bowstring sphincterotome with the cautery wire emerging from the end rather than at a distance of 5-10 mm along the shaft. The cut is made with the sphincterotome inserted only a small distance -that is, presumably in the common pancreatobiliary channel. This is safe if the common channel is long, but if it is short and the precut knife lies in the pancreatic duct, a considerable amount of pancreatic tissue may be cut by the sphincterotome tip before the bile duct is entered. This may lead to a higher incidence of pancreatitis and haemorrhage than with the needle knife technique which seeks to avoid this pancreatic tissue septum. Combined percutaneous-endoscopic access has recently been shown to have an appreciable complication rate,'4 though not all the complications relate to access alone. The combined procedure should therefore probably be reserved for pure endoscopic failure, which includes attempted needle knife papillotomy at the time of initial failed conventional access.
It is thus clear that needle knife papillotomy is a helpful procedure but probably carries additional, though not prohibitive, risk. It may be used therefore by the most experienced endoscopist available to increase the success rate of common bile duct access after initial conventional method failure, if in the opinion of the operator better access might not be obtained at a repeat attempt. Its use in the diagnostic only investigation of benign biliary disease should probably, however, be strictly limited.
